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(57) ABSTRACT

An exterior vehicle mirror assembly including an housing
with a mirror glass disposed in the housing. A glass clamp
connects the mirror glass and the housing. The glass clamp
is slidably carried on both the mirror glass and the housing
for moving between a locked position in which the glass
clamp secures the mirror glass to the housing in a friction fit
arrangement to resist movement of the mirror glass in the
housing, and an unlocked position in which the clamp is free
to be removed from the housing and mirror glass.

26 Claims, 5 Drawing Sheets
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1
GLASS CLAMP FOR A VEHICLE MIRROR
ASSEMBLY

BACKGROUND OF THE INVENTION

1) Field of the Invention

The present invention relates to vehicle mirror assem-
blies, and more particularly, to an exterior mirror assembly
in which the mirror glass is releasably secured to the mirror
head housing by a sliding glass clamp.

2) Description of Related Art

The mirror glass unit in a typical exterior vehicle mirror
assembly includes a reflective mirror plate, which is fixed to
a glass carrier plate to support the mirror glass in the mirror
head. Adhesives are commonly used for securing the com-
ponents together in a fixed arrangement. This requires
precise manufacturing techniques to hold the mirror plate in
the desired position while setting the adhesive and to protect
the edge area of the mirror glass from damage. These
techniques require comparatively low tolerances that must
be observed with regard to the shape of the mirror glass
which results in higher production costs. Additionally, there
is the risk of excess adhesives spilling over onto the mirror
glass and thus the mirror glass becoming contaminated when
affixing the mirror plate to the glass carrier plate. This
requires elaborate cleaning to remove the adhesive, which
also leads to increased production costs.

Further, if the mirror glass is ever broken, the entire glass
unit must be replaced. Replacing the glass unit can require
a significant disassembly of the mirror head to be able to
remove the carrier plate.

Accordingly, in view of the problems associated with
mounting a mirror glass to a carrier plate, it is an object of
the present invention to provide a mirror head for vehicle
mirrors that does not require a carrier plate for the mirror
glass.

It is another object of the present invention to provide a
mirror head for a vehicle in which the mirror glass can be
easily replaced if broken without a significant disassembly
of the mirror head or the required replacement of additional
support components.

SUMMARY OF THE INVENTION

The above objectives are accomplished according to the
present invention by providing an exterior vehicle mirror
assembly, comprising a housing; a mirror glass disposed in
the housing; and, a glass clamp connecting the mirror glass
and the housing; wherein the glass clamp is slidably carried
on both the mirror glass and the housing to operate between
a locked position and an unlocked position releasably secur-
ing the mirror glass to the housing.

In a further advantageous embodiment, the glass clamp
engages a perimeter edge portion of each the mirror glass
and the housing.

In a further advantageous embodiment, the glass clamp
includes a glass receiving channel having a first interior side
surface engaging a front surface of the mirror glass, and a
second interior side surface engaging a rear surface of the
mirror glass.

In a further advantageous embodiment, the first and
second interior side surfaces taper inwardly toward each
other to a base surface of the glass receiving channel so that
the mirror glass is wedged into the glass receiving channel
for eliminating play between the mirror glass and the glass
clamp.

10

20

25

30

40

45

50

55

2

In a further advantageous embodiment, a vibration damp-
ening member is disposed in the glass receiving channel for
engaging the mirror glass.

In a further advantageous embodiment, a guide prong is
carried by the glass clamp being received into a comple-
mentary elongated guide slot in the housing, wherein the
guide prong travels along the guide slot to control lateral
shifting of the glass clamp on the housing.

In a further advantageous embodiment, a locking projec-
tion is carried by the glass clamp, wherein the locking
projection is received into a complementary housing recess
when the glass clamp is in the unlocked position, and the
locking projection engaging the housing when in the locked
position.

In a further advantageous embodiment, the locking pro-
jection is spaced apart from a bottom surface of the glass
clamp to define a housing receiving channel so that a portion
of the housing is disposed between the locking projection
and the bottom surface in a friction fit arrangement when the
glass clamp is in the locked position.

In a further advantageous embodiment, an angled engag-
ing surface is disposed on the locking projection, wherein
sliding the glass clamp to the locked position causes the
angled engaging surface to bias against a portion of the
housing so that the housing is wedged between the bottom
surface and the angled engaging surface of the locking
projection to secure the glass clamp to the housing.

In a further advantageous embodiment, a beveled edge is
included adjacent the angled engaging surface for receiving
and directing the housing onto the angled engaging surface
when sliding the glass clamp to the locked position.

In a further advantageous embodiment, a knob is disposed
on an interior side of the housing biasing against the locking
projection when the glass clamp is in the locked position for
increasing the friction fit of the housing in the housing
receiving channel of the glass clamp.

In a further advantageous embodiment, the glass clamp
includes a base plate having a bottom surface with a comple-
mentary curvature to a portion of the housing receiving the
glass clamp so that the bottom surface engages generally
flush against the housing.

In a further advantageous embodiment, a support wall is
carried in the housing engaging a rear surface of the mirror
glass for supporting and positioning the mirror glass in the
housing.

In a further advantageous embodiment, a vibration damp-
ening member is carried by the support wall and engaging
the mirror glass to resist vibration of the mirror glass in the
housing.

In a further advantageous embodiment, a retaining lip is
disposed along a perimeter edge portion of the housing
engaging a front surface of the mirror glass, wherein the
mirror glass is releasably carried between the retaining lip
and the support wall.

BRIEF DESCRIPTION OF THE DRAWINGS

The construction designed to carry out the invention will
hereinafter be described, together with other features
thereof. The invention will be more readily understood from
a reading of the following specification and by reference to
the accompanying drawings forming a part thereof, wherein
an example of the invention is shown and wherein:

FIG. 1 shows a front perspective view of a mirror head
according to the present invention;

FIG. 2 shows an exploded front perspective view of a
mirror head according to the present invention;
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FIG. 3 shows a side view of the glass clamp according to
the present invention;

FIG. 4 shows a rear view of the glass clamp according to
the present invention;

FIG. 5A shows a side cross-section view of a portion of
the housing and glass clamp according to the present inven-
tion;

FIG. 5B shows an alternative embodiment side cross-
section view of a portion of the housing and glass clamp
according to the present invention;

FIG. 6 shows an exploded view from an interior side
portion of the housing that receives the glass clamp accord-
ing to the present invention;

FIG. 7 shows a detailed perspective view of the glass
clamp in an unlocked position on the housing from an
interior side according to the present invention;

FIG. 8 shows a detailed perspective view of the glass
clamp in a locked position on the housing from an interior
side according to the present invention; and,

FIG. 9 shows a front cross-section view of the glass clamp
in a locked position on the housing according to the present
invention.

It will be understood by those skilled in the art that one or
more aspects of this invention can meet certain objectives,
while one or more other aspects can meet certain other
objectives. Each objective may not apply equally, in all its
respects, to every aspect of this invention. As such, the
preceding objects can be viewed in the alternative with
respect to any one aspect of this invention. These and other
objects and features of the invention will become more fully
apparent when the following detailed description is read in
conjunction with the accompanying figures and examples.
However, it is to be understood that both the foregoing
summary of the invention and the following detailed
description are of a preferred embodiment(s) and not restric-
tive of the invention or other alternate embodiments of the
invention. In particular, while the invention is described
herein with reference to a number of specific embodiments,
it will be appreciated that the description is illustrative of the
invention and is not constructed as limiting of the invention.
Various modifications and applications may occur to those
who are skilled in the art, without departing from the spirit
and the scope of the invention. Likewise, other objects,
features, benefits and advantages of the present invention
will be apparent from this summary and certain embodi-
ments described below. Such objects, features, benefits and
advantages will be apparent from the above in conjunction
with the accompanying detailed description and figures and
all reasonable inferences to be drawn therefrom.

DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

With reference to the drawings, the invention will now be
described in more detail. Referring to FIG. 1, a mirror head,
designated generally as 10, of an exterior vehicle mirror
assembly is shown. Mirror head 10 includes a housing 12
which secures and supports a mirror glass 14 disposed in the
housing. A glass clamp 16 connects mirror glass 14 and
housing 12. Glass clamp 16 is slidably carried on both
mirror glass 14 and housing 12 to operate between a locked
position, in which glass clamp 16 secures mirror glass 14 to
housing 12 in a friction fit arrangement to resist movement
of mirror glass 14 in housing 12, and an unlocked position
in which glass clamp 16 is free to be removed from housing
12 and mirror glass 14 for removing mirror glass 14 from
housing 12.
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Referring to FIG. 1, in the illustrated embodiment, glass
clamp 16 engages a perimeter edge portion, designated
generally as 18, of each mirror glass 14 and housing 12. In
the illustrated embodiment, glass clamp 16 is disposed along
a top perimeter edge portion end of housing 12, but may
alternatively be located along any perimeter edge portion of
housing 12 and is not limited in application to the illustrated
arrangement.

Referring to FIGS. 3 and 5A, glass clamp 16 includes a
glass receiving channel 20 having a first interior side surface
22 engaging a front surface 24 of the mirror glass 14, and a
second interior side surface 26 engaging a back surface 28
of mirror glass 14.

As best shown in FIG. 5A, first and second interior side
surfaces 22 and 26 taper inwardly toward each other to a
base surface 30 of glass receiving channel 20 so that mirror
glass 14 is wedged into glass receiving channel 20 for
eliminating play between mirror glass 14 and glass clamp
16. In the illustrated embodiment, glass receiving channel 20
narrows sufficiently so that distal end 32 of mirror glass 14
is prevented from engaging base surface 30 of glass receiv-
ing channel 20.

Referring to FIG. 5B, in an alternative embodiment, glass
receiving channel 20 includes a vibration dampening mem-
ber 34 for engaging front surface 24 and back surface 28 of
mirror glass 14. Vibration dampening member 34 assists in
stabilizing mirror glass 14 in housing 12 for providing a
stable image to the vehicle driver.

Referring to FIGS. 6-8, in the illustrated embodiment, a
pair of guide prongs 36a and 365 are carried by glass clamp
16 that are received into a respective complementary elon-
gated guide slot 38a and 385 in housing 12. Guide prongs
36a and 365 travels along guide slots 384 and 384 to control
lateral shifting of glass clamp 16 on housing 12 when
moving between locked and unlocked positions. Guide
prongs 36a and 365 are only removable from guide slots 38a
and 386 when glass clamp 16 is moved to the unlocked
position, as shown in FIGS. 6 and 7. When glass clamp 16
is in the locked position of FIG. 8, guide prongs 364 and 365
are secured in guide slots 384 and 384, which resist twisting
and unwanted movement of glass clamp 16 on housing 12.
While the illustrated embodiment preferably includes a pair
of guide prongs, a single guide prong may be used instead,
particularly if the size of glass clamp 16 is reduced, such as
when using a plurality of smaller glass clamps positioned
around the perimeter edge of housing 12.

Referring to FIGS. 4 and 6, in the illustrated embodiment,
a series of locking projections 40a, 405 and 40¢ are carried
by glass clamp 16. Each of locking projections 40a, 405 and
40c¢ extend laterally outward from a side wall 42 of glass
receiving channel 20, see also FIG. 3. Locking projections
40a, 405 and 40c are received into a respective complemen-
tary housing recess 44a, 44b, and 44¢ when glass clamp 16
is in the unlocked position, see FIGS. 6 and 7. While in the
locked position (FIGS. 8 and 9), locking projection 40a, 405
and 40c¢ engage housing 12 to hold glass clamp 16 secure
against housing 12. While the illustrated embodiment pref-
erably includes a series of locking projections, a single
locking projection may be used instead, particularly if the
size of glass clamp 16 is reduced, such as when using a
plurality of smaller glass clamps positioned around the
perimeter edge of housing 12.

Referring to FIG. 3, locking projections 40a, 405 and 40c
are spaced apart from a bottom surface 46 of glass clamp 16
to define a housing receiving channel, designated generally
as 48, so that a portion of housing 12 is disposed between
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locking projections 40a, 405 and 40c¢ and bottom surface 46
in a friction fit arrangement when glass clamp 16 is in the
locked position.

Referring to FIGS. 6 and 9, the illustrated embodiment
includes a series of housing projections 50a, 505, and 50¢
define housing recesses 44a, 44b, and 44c¢ along perimeter
edge portion 18 of housing 12. In the illustrated embodi-
ment, with further reference to FIG. 7, locking projections
40a, 405 and 40c are laterally spaced from each other along
side wall 42 (FIG. 3) to define a series of projection
receiving gaps 52a and 52b6. Housing projections 505 and
50c¢ are received, respectively, through projection receiving
gaps 52a and 5254 into housing receiving channel 48 when
mounting glass clamp 16 to housing 12. Housing projection
50a is not received into a specific projection receiving gap
in the illustrated embodiment as this portion of housing 12
is aligned generally at a distal of glass clamp 16 adjacent
locking projection 40a, thus no projection receiving gap is
required at that location. Accordingly, referring to FIGS.
7-9, a lateral shifting of glass clamp 16 biases locking
projections 40a, 405 and 40c¢ against housing projections
50a, 505, and 50c¢, respectively, in a friction fit arrangement.

In the illustrated embodiment, referring to FIGS. 4 and 9,
an angled engaging surface 54a, 545, 54c¢ is disposed on
locking projections 40a, 405 and 40c, respectively. Accord-
ingly, sliding glass clamp 16 to the locked position causes
each angled engaging surface 54a, 54b, 54¢ to bias against
a portion of housing 12, particularly against housing pro-
jections 50a, 505, and 50c¢, respectively. As a result, housing
projections 50a, 505, and 50c¢ are wedged between bottom
surface 46 and angled engaging surfaces 54a, 54b, 54¢ of
locking projections 40a, 405 and 40c to secure glass clamp
16 to housing 12.

Referring to FIG. 4, a beveled edge 56a, 565, 56c¢ is
included adjacent each of angled engaging surfaces 54a,
545, 54c, respectively, for receiving and directing housing
12, specifically, housing projections 50a, 505, and 50¢ onto
the adjacent angled engaging surface 54a, 54b, 54¢ when
sliding glass clamp 16 to the locked position.

Referring to FIGS. 5A, 6 and 9, a knob 584, 585, and 58¢
is disposed on an interior side 60 of housing 12, particularly
on each of housing projections 50qa, 505, and 50c¢, respec-
tively. In the illustrated embodiment, knobs 58a, 584, and
58¢ bias against locking projections 40a, 405 and 40c, and
more particularly against angled engaging surfaces 54a, 545,
54¢ respectively, when glass clamp 16 is in the locked
position for increasing the friction fit of housing 12 in
housing receiving channel 48 of glass clamp 16.

Referring to FIG. 3, glass clamp 16 includes a base plate
62 defining bottom surface 46. Base plate 62 includes a
complementary curvature to the portion of housing 12
receiving glass clamp 16 so that bottom surface 46 engages
generally flush against housing 12, see FIG. 9.

Referring to FIG. 2, a series of support walls 64a and 645
are carried in housing 12 for engaging back surface 28 of
mirror glass 14 for supporting and positioning mirror glass
14 in housing 12 so that glass clamp 16 can secure mirror
glass 14 in position when glass clamp 16 is moved to the
locked position. Accordingly, a separate carrier plate for
mirror glass 14 is not required to mount mirror glass 14 in
housing 12.

In the illustrated embodiment of FIG. 2, at least one
vibration dampening member 66 is preferably carried by
each support wall 64a, 645 engaging rear surface 28 of
mirror glass 14 to resist vibration of mirror glass 14 in
housing 12.
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Referring to FIGS. 1 and 2, a retaining lip 68 is disposed
along a perimeter edge portion 18 of housing 12 engaging a
front surface of mirror glass 14. Mirror glass 14 is releasably
carried between retaining lip 68 of housing 12 and support
walls 64a, 64b. By moving glass clamp 16 to the unlocked
position, glass clamp 16 can be removed from housing 12
and mirror glass 14 easily removed.

While a preferred embodiment of the invention has been
described using specific terms, such description is for illus-
trative purposes only, and it is to be understood that changes
and variations may be made without departing from the
spirit or scope of the following claims.

What is claimed is:

1. An exterior vehicle mirror assembly, comprising:

a housing;

a mirror glass disposed in said housing; and,

a glass clamp connecting said mirror glass and said
housing;

a glass receiving channel included in said glass clamp,
wherein said mirror glass extends into said glass receiv-
ing channel and is positioned so that opposing side
surfaces of said mirror glass directly engage opposing
side surfaces within said glass receiving channel in a
friction fit arrangement so that a perimeter edge portion
of said mirror glass is secured within said glass receiv-
ing channel;

a guide prong carried by said glass clamp and laterally
spaced from said glass receiving channel for engaging
said housing;

a locking projection carried by said glass clamp and
disposed between said glass receiving channel and said
guide prong for engaging said housing; and,

wherein said glass clamp is slidably carried on both said
mirror glass and said housing to operate between a
locked position and an unlocked position releasably
securing said mirror glass to said housing.

2. The mirror assembly of claim 1 wherein said glass
clamp engages a perimeter edge portion of each said mirror
glass and said housing.

3. The mirror assembly of claim 1 wherein said glass
receiving channel includes a first interior side surface engag-
ing a front surface of said mirror glass, and a second interior
side surface engaging a rear surface of said mirror glass.

4. The mirror assembly of claim 3 including a vibration
dampening member disposed in said glass receiving channel
for engaging said mirror glass.

5. The mirror assembly of claim 3 wherein said first and
second interior side surfaces taper inwardly toward each
other to a base surface of said glass receiving channel so that
said mirror glass is wedged into said glass receiving channel
for eliminating play between said mirror glass and said glass
clamp.

6. The mirror assembly of claim 1 wherein said guide
prong is received into a complementary elongated guide slot
defined by an opening extending through said housing,
wherein said guide prong travels along said guide slot to
control lateral shifting of said glass clamp on said housing.

7. The mirror assembly of claim 1 wherein said locking
projection is received into a complementary housing recess
when said glass clamp is in said unlocked position, and said
locking projection engaging said housing when in said
locked position.

8. The mirror assembly of claim 7 wherein said locking
projection is spaced apart from a bottom surface of said glass
clamp to define a housing receiving channel so that a portion
of said housing is disposed between said locking projection
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and said bottom surface in a friction fit arrangement when
said glass clamp is in said locked position.

9. The mirror assembly of claim 8 including an angled
engaging surface disposed on said locking projection,
wherein sliding said glass clamp to said locked position
causes said angled engaging surface to bias against a portion
of said housing so that said housing is wedged between said
bottom surface and said angled engaging surface of said
locking projection to secure said glass clamp to said hous-
ing.

10. The mirror assembly of claim 9 including a beveled
edge adjacent said angled engaging surface for receiving and
directing said housing onto said angled engaging surface
when sliding said glass clamp to said locked position.

11. The mirror assembly of claim 8 including a knob
disposed on an interior side of said housing biasing against
said locking projection when said glass clamp is in said
locked position for increasing said friction fit of said housing
in said housing receiving channel of said glass clamp.

12. The mirror assembly of claim 1 wherein said glass
clamp includes a base plate having a bottom surface with a
complementary curvature to a portion of said housing
receiving said glass clamp so that said bottom surface
engages generally flush against said housing.

13. The mirror assembly of claim 1 including a support
wall carried in said housing engaging a rear surface of said
mirror glass for supporting and positioning said mirror glass
in said housing.

14. The mirror assembly of claim 13 including a vibration
dampening member carried by said support wall and engag-
ing said mirror glass to resist vibration of said mirror glass
in said housing.

15. The mirror assembly of claim 13 including a retaining
lip disposed along a perimeter edge portion of said housing
engaging a front surface of said mirror glass, wherein said
mirror glass is releasably carried between said retaining lip
and said support wall.

16. An exterior vehicle mirror assembly, comprising:

a housing;

a mirror glass carried in said housing; and,

a glass clamp engaging said mirror glass and said mirror

housing;

a glass receiving channel included in said glass clamp,
wherein said mirror glass extends into said glass receiv-
ing channel and is positioned so that opposing side
surfaces of said mirror glass directly engage opposing
side surfaces within said glass receiving channel in a
friction fit arrangement so that a perimeter edge portion
of said mirror glass is secured within said glass receiv-
ing channel;

a guide prong carried by said glass clamp and laterally
spaced from said glass receiving channel for engaging
said housing;

a locking projection carried by said glass clamp and
disposed between said glass receiving channel and said
guide prong for engaging said housing; and,

wherein said glass clamp is slidably carried on each of
said mirror glass and said housing for moving between
a locked position in which said glass clamp secured
said mirror glass to said housing in a friction fit
arrangement to resist movement of said mirror glass in
said housing, and an unlocked position in which said
glass clamp is free to be removed from said housing
and mirror glass for removing said mirror glass from
said housing.

17. The mirror assembly of claim 16 wherein said glass

clamp includes a glass receiving channel having a first
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interior side surface engaging a front surface of said mirror
glass, and a second interior side surface engaging a rear
surface of said mirror glass.
18. The mirror assembly of claim 17 wherein said first and
second interior side surfaces taper inwardly toward each
other to a base surface of said glass receiving channel so that
said mirror glass is wedged into said glass receiving channel
for eliminating play between said mirror glass and said glass
clamp.
19. The mirror assembly of claim 18 wherein said guide
prong is received into a complementary elongated guide slot
in said housing, wherein said guide prong travels along said
guide slot to control lateral shifting of said glass clamp on
said housing, and said guide prong is only removable from
said guide slot when said glass clamp is moved to said
unlocked position.
20. The mirror assembly of claim 19 wherein said locking
projections are each received into a respective complemen-
tary housing recess when said glass clamp is in said
unlocked position, and said locking projections engaging
said housing when in said locked position.
21. The mirror assembly of claim 20 wherein each of said
locking projections extend laterally outward from a side wall
of said glass receiving channel.
22. The mirror assembly of claim 20 wherein said locking
projections are spaced apart from a bottom surface of said
glass clamp to define a housing receiving channel so that a
portion of said housing is disposed between each of said
locking projections and said bottom surface in a friction fit
arrangement when said glass clamp is in said locked posi-
tion.
23. The mirror assembly of claim 22 including an angled
engaging surface disposed on each of said locking projec-
tions, wherein sliding said glass clamp to said locked
position causes said angled engaging surface to bias against
a portion of said housing so that said housing is wedged
between said bottom surface and said angled engaging
surface of said locking projections to secure said glass clamp
to said housing.
24. The mirror assembly of claim 22 including a series of
housing projections defining said housing recesses, and said
locking projections being laterally spaced from each other to
define a series of projection receiving gaps, wherein said
housing projections are received through said projection
receiving gaps into said housing receiving channel when
mounting said glass clamp to said housing, and wherein a
lateral shifting of said glass clamp biases said locking
projections against said housing projections in a friction fit
arrangement.
25. The mirror assembly of claim 24 including a knob
disposed on an interior side of each of said housing projec-
tions biasing against said locking projections when said
glass clamp is in said locked position for increasing said
friction fit of said housing in said housing receiving channel
of said glass clamp.
26. A glass clamp for an exterior vehicle mirror assembly,
comprising:
a base plate for engaging a housing;
a glass receiving channel carried on said base plate for
receiving said mirror glass in a friction fit arrangement;

wherein said mirror glass extends into said glass receiving
channel and is positioned so that opposing side surfaces
of said mirror glass directly engage opposing side
surfaces within said glass receiving channel so that a
perimeter edge portion of said mirror glass is secured
within said glass receiving channel;
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a guide prong carried by said glass clamp and laterally
spaced from said glass receiving channel for engaging
said housing; and,

at least one locking projection carried on a side wall of
said glass receiving channel and disposed between said
glass receiving channel and said guide prong for engag-
ing said housing in a friction fit arrangement to secure
said mirror glass to said housing.
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